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DETAILED ACTION 

This Office Action is in response to the RCE filed on 4/24/2007. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 1,3-5,7,10,16,19,25,28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Brothers (6,328,009) in view of Takemura et al. (6,224,688), further 
in view of Takemura (6,342,109); and further in view of Ueda (JP1 0-20461 2). 

Regarding claims 1,7: Brothers discloses a full type rolling bearing formed of an 
outer ring, an inner ring and rollers (see figures 1-9). 

Brothers fails to disclose at least one of said outer ring, inner ring and rollers are 
made of steel and has a carbonitrided layer in its surface layer, and the austentite 
crystal grain size number of the surface layer is greater than 10; and has a non- 
diffusible hydrogen concentration of at most 0.5 ppm. 
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However, Takemura (6,224,688) teaches at least one of said outer ring, inner 
ring and rollers are made of steel and has a carbonitrided layer in its surface layer, and 
the austentite crystal grain size number of the surface layer is greater than 10 (see 
abstract, column 5, lines 55 to 60). Takemura (6,224,688) further teaches such 
arrangement achieves long life and high reliability (see abstract). 

In addition, Takemura (6,342,109) shows total (nondiffusible) hydrogen content in 
carbonitrided material can be not more than 0.1 ppm in order to enhance the brittleness 
(see column 10, lines 15 to 25). 

Furthermore, Ueda shows the total hydrogen content can be less than 0.5 ppm in 
order to prevent soot (see abstract; figure 1). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify Brothers by providing carbonitded layer as taught by 
Takemura (6,224,688) in order to prolong life and improve reliability as taught by 
Takemura (6,224,688). It also would have bee obvious to one having ordinary skill in the 
art at the time the invention was made to further modify Brothers' device by providing 
hydrogen content as taught by Takemura (6,342, 109)/Ueda in order to enhance the 
brittleness and prevent soot as taught by Takemura (6,342,1 09)/Ueda. 

As to the method of manufacturing processes, a product by process claim is 
rejected over a prior art product that appears to be identical, although produced by a 
different process, the burden is upon the applicants to come forward with evidence 
establishing an unobvious difference between the two. See In re Marosi, 218 USPQ 289 
(Fed. Cir. 1983). 
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Additionally, Takemura et al. (6,440,232) shows the inherent manufacturing steps 
of the manufacturing process for carontriding (see figure 3A). 

There is no reason to believe the known manufacturing process wouldn't use the 
claimed numerical characteristic values or modify the quenching temperature for a 

desired size of the structure. 

Exhibit: Maeda et al (6,158,263) shows a quenching temperature reduced to 800- 

840 degrees to adjust the size of the structure (column 3:1-14). 

Regarding claim 3: Takemura discloses carbide and/or nitride and an austenite 
pbase coexist in the carbonitrided surface layer of the steel (see column 5, lines 62 to 
67). 

As to the method of manufacturing processes, a product by process cla.m • 
rejected over a prior art product that appears to be identical, although produced by a 
different process, the burden is upon the applicants to come forward with evidence 
establishing an unobvious difference between the two. See In re Marosi, 218 USPQ 289 
(Fed. Cir. 1983). 

Regarding claim 5: Takemura discloses cold working before being carbonitrided 

(see column 8, lines 29 to 45). 

Additionally, as to the method of manufacturing processes, a product by process 
Cairn is rejected over a prior ar, product that appears to be identical, although produced 
by a different process, the burden is upon the applicants to come forward with evidence 
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establishing an unobvious difference between the two. See In re Marosi, 218 USPQ 289 
(Fed. Cir. 1983). 

Regarding claim 10: Brothers discloses said cam follower body is mounted on 
one end of a rocker arm, said rocker arm is pivotably attached to a rotational shaft . 
located between said one end and the other end, one end of an open/close valve of 
said engine abuts on said other end (see figures 1,2), said cam follower body on said 
one end has a bifurcated roller supporting portion, and said roller shaft is fixed to said 
bifurcated roller supporting portion (see figure 9). 

Regarding claim 16: Brothers discloses a rocker arm is pivotably attached to a 
rotational shaft located between one end and the other end of said rocker arm (see 
figures 1-9), an end of an open/close valve of said engine abuts on said one end (see 
numeral 20), said other end abuts on one end of an interlocking rod transmitting a 
stress from said cam (see numeral 16), said cam follower body is mounted on the other 
end of said interlocking rod (see numeral 14), said one end and said other end of said 
interlocking rod being located respectively on said rocker arm and said cam, and said 
roller shaft is attached to said cam follower body and abuts on said cam (see figures 
1,2,9). 



Regarding claim 19: Brothers discloses said bearing elements are full type 
needle bearings (see figures 1-9; column 2, lines 27 to 45). 
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Regarding claims 25,28: Brothers discloses the claimed invention as recited 
above except for caulked end and entirely press-formed. As to the method of 
caulking/press fitting, a product by process claim is rejected over a prior art product that 
appears to be identical, although produced by a different process, the burden is upon 
the applicants to come forward with evidence establishing an unobvious difference 
between the two. See In re Marosi, 218 USPQ 289 (Fed. Cir. 1983) 

3. Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Brothers 
(6,328,009) in view of Takemura et al. (6,224,688) as applied to claim 1 above; and 
further in view of Yoshida et al. (5,803,993). 

Brothers as modified above discloses the claimed invention as recited above; 
however, fails to disclose a compression residual stress of at least 500 Mpa. 

However, Yoshida teaches compression residual stress are controlled to 850 
Mpa or higher, and this can raise fatigue strength (see column 2, lines 20 to 27). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to further modify the system of Brothers by providing a residual 
stress of at least 850 Mpa as taught by Yoshida in order to raise the fatigue strength of 
the device as taught by Yoshida. 
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4. Claims 1,3,5,7,13,25,28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Faville et al. (5,979,383) in view of Takemura et al. (6,224,688); and 
further in view of Takemura (6,342,109), and further in view of Ueda. 

Regarding claims 1,7: Faville discloses a full type rolling bearing formed of an 
outer ring, an inner ring and rollers (see figures 1-3). 

Brothers fails to disclose at least one of said outer ring, inner ring and rollers are 
made of steel and has a carbonitrided layer in its surface layer, and the austentite 
crystal grain size number of the surface layer is greater than 10; and has a hydrogen 
content of at most 0.5 ppm. 

However, Takemura teaches at least one of said outer ring, inner ring and rollers 
are made of steel and has a carbonitrided layer in its surface layer, and the austentite 
crystal grain size number of the surface layer is greater than 1 1 (see abstract, column 5, 
lines 55 to 60). Takemura further teaches such arrangement achieves long life and high 
reliability (see abstract). 

In addition, Takemura (6,342,109) shows the diffusible hydrogen content in 
carbonitrided material can be not more than 0.1 ppm in order to enhance the brittleness 
(see column 10, lines 15 to 25). 

Furthermore, Ueda shows the total hydrogen content can be less than 0.5 ppm in 
order to prevent soot (see abstract; figure 1). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify Faville by providing carbonitded layer as taught by 
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Takemura (6,224,688) in order to prolong life and improve reliability as taught by 
Takemura (6,224,688). It also would have bee obvious to one having ordinary skill in the 
art at the time the invention was made to further modify Faville' device by providing 
hydrogen content as taught by Takemura (6,342, 109)/Ueda in order to enhance the 
brittleness and prevent soot as taught by Takemura (6,342, 109)/Ueda. 

As to the method of manufacturing processes, a product by process claim is 
rejected over a prior art product that appears to be identical, although produced by a 
different process, the burden is upon the applicants to come forward with evidence 
establishing an unobvious difference between the two. See In re Marosi, 218 USPQ 289 
(Fed. Cir. 1983). 

Additionally, Takemura et al. (6,440,232) shows the inherent manufacturing steps 
of the manufacturing process for carontriding (see figure 3A). 

There is no reason to believe the known manufacturing process wouldn't use the 
claimed numerical characteristic values or modify the quenching temperature for a 
desired size of the structure. 

Exhibit: Maeda et al (6,158,263) shows a quenching temperature reduced to 800- 
840 degrees to adjust the size of the structure (column 3:1-14). 

Regarding claim 3: Takemura discloses carbide and/or nitride and an austenite 
phase coexist in the carbonitrided surface layer of the steel (see column 5, lines 62 to 
67). 
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As to the method of manufacturing processes, a product by process claim is 
rejected over a prior art product that appears to be identical, although produced by a 
different process, the burden is upon the applicants to come forward with evidence 
establishing an unobvious difference between the two. See In re Marosi, 218 USPQ 289 
(Fed! Cir. 1983). 

Regarding claim 5: Takemura discloses cold working before being carbonitrided 
(see column 8, lines 29 to 45). 

Additionally, as to the method of manufacturing processes, a product by process 
claim is rejected over a prior art product that appears to be identical, although produced 
by a different process, the burden is upon the applicants to come forward with evidence 
establishing an unobvious difference between the two. See In re Marosi, 218 USPQ 289 
(Fed. Cir. 1983). 

Regarding claim 13: Faville discloses said cam follower body is mounted 
between one end and the other end of a rocker arm (see figure 1), said roller shaft is 
fixed in a roller hole extending between two sidewalls of the rocker arm (see figure 3), 
an end of an open/close valve of said engine abuts on said one end of said rocker arm, 
and a pivot abuts on said other end (see figure 1). 

Regarding claims 25,28: Faville discloses the claimed invention as recited above 
except for caulked end and entirely press-formed. As to the method of caulking/press 
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fitting, a product by process claim is rejected over a prior art product that appears to be 
identical, although produced by a different process, the burden is upon the applicants to 
come forward with evidence establishing an unobvious difference between the two. See 
In re Marosi, 218 USPQ 289 (Fed. Cir. 1983) 

5. Claims 1 ,3,5,7,10,22,25,28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Bando (JP63-185917) in view of Takemura et al. (6,224,688); and 
further in view of Takemura (6,342,109), and further in view of Ueda. 

Regarding claims 1 ,7: Bando discloses a full type rolling bearing formed of an 
outer ring, an inner ring and rollers (see figures 1-3). 

Brothers fails to disclose at least one of said outer ring, inner ring and rollers are 
made of steel and has a carbonitrided layer in its surface layer, and the austentite 
crystal grain size number of the surface layer is greater than 1 0. 

However, Takemura teaches at least one of said outer ring, inner ring and rollers 
are made of steel and has a carbonitrided layer in its surface layer, and the austentite 
crystal grain size number of the surface layer is greater than 1 1 (see abstract, column 5, 
lines 55 to 60). Takemura further teaches such arrangement achieves long life and high 
reliability (see abstract). 

In addition, Takemura (6,342,109) shows the diffusible hydrogen content in 
carbonitrided material can be not more than 0.1 ppm in order to enhance the brittleness 
(see column 10, lines 15 to 25). 
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Furthermore, Ueda shows the total hydrogen content can be less than 0.5 ppm in 
order to prevent soot (see abstract; figure 1). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify Bando by providing carbonitded layer as taught by 
Takemura (6,224,688) in order to prolong life and improve reliability as taught by 
Takemura (6,224,688). It also would have bee obvious to one having ordinary skill in the 
art at the time the invention was made to further modify Bando's device by providing 
hydrogen content as taught by Takemura (6,342, 109)/Ueda in order to enhance the 
brittleness and prevent soot as taught by Takemura (6,342,1 09)/Ueda. 

As to the method of manufacturing processes, a product by process claim is 
rejected over a prior art product that appears to be identical, although produced by a 
different process, the burden is upon the applicants to come forward with evidence 
establishing an unobvious difference between the two. See In re Marosi, 218 USPQ 289 
(Fed. Cir. 1983). 

Additionally, Takemura et al. (6,440,232) shows the inherent manufacturing steps 
of the manufacturing process for carontriding (see figure 3A). 

There is no reason to believe the known manufacturing process wouldn't use the 
claimed numerical characteristic values or modify the quenching temperature for a 
desired size of the structure. 

Exhibit: Maeda et al (6,158,263) shows a quenching temperature reduced to 800- 
840 degrees to adjust the size of the structure (column 3:1-14). 
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Regarding claim 3: Takemura discloses carbide and/or nitride and an austenite 
phase coexist in the carbonitrided surface layer of the steel (see column 5, lines 62 to 
67). 

As to the method of manufacturing processes, a product by process claim is 
rejected over a prior art product that appears to be identical, although produced by a 
different process, the burden is upon the applicants to come forward with evidence 
establishing an unobvious difference between the two. See In re Marosi, 218 USPQ 289 
(Fed. Cir. 1983). 

Regarding claim 5: Takemura discloses cold working before being carbonitrided 
(see column 8, lines 29 to 45). 

Additionally, as to the method of manufacturing processes, a product by process 
claim is rejected over a prior art product that appears to be identical, although produced, 
by a different process, the burden is upon the applicants to come forward with evidence 
establishing an unobvious difference between the two. See In re Marosi, 218 USPQ 289 
(Fed. Cir. 1983). 

Regarding claim 10: Bando discloses said cam follower body is mounted on one 
end of a rocker arm, said rocker arm is pivotably attached to a rotational shaft located 
between said one end and the other end, one end of an open/close valve of said engine 
abuts on said other end (see figure 4), said cam follower body on said one end has a 
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bifurcated roller supporting portion, and said roller shaft is fixed to said bifurcated roller 
supporting portion (see figure 6). 

Regarding claim 22: Bando discloses said roller shaft has its end with a hardness 
lower than that of its central portion (see abstract). 

Regarding claims 25,28: Bando discloses the claimed invention as recited above 
except for caulked end and entirely press-formed. As to the method of caulking/press 
fitting, a product by process claim is rejected over a prior art product that appears to be 
identical, although produced by a different process, the burden is upon the applicants to 
come forward with evidence establishing an unobvious difference between the two. See 
In re Marosi, 218 USPQ 289 (Fed. Cir. 1983) 

6. Claims 8,11,17,20,26,29 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Brothers (6,328,009) in view of Hirakawa et al. (6,012,851), and 
further in view of Kim et al. (Journal of Heat Treat.); and further in view of Takemura 
(6,342,109), and further in view of Ueda. 

Regarding claim 8: Brothers discloses a roller cam follower of an engine (see 
figures 1-9), comprising: an outer ring being in rolling contact with a camshaft of the 
engine (see numeral 30), a roller shaft located inside said outer ring and fixed to a cam 
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follower body (see numeral 36); and bearing elements placed between said outer ring 
and said roller shaft (see numerals 32,35). 

Brothers fails to disclose at least one of said outer ring, roller shaft and bearing 
elements has a carbonitrided layer and has a fracture stress of at least 2650 Mpa; has a 
hydrogen content of at most 0.5 ppm. 

Hirakawa teaches at least one of said outer ring, roller shaft and bearing 
elements has a carbonitrided layer (see column 3, lines 52 to 58; Table 1). 

In addition, Kim shows the fracture strength (stress) of carbonitrided steels can 
be 3220 Mpa (see abstract). 

Furthermore, Takemura (6,342,109) shows the diffusible hydrogen content in 
carbonitrided material can be not more than 0.1 ppm in order to enhance the brittleness 
(see column 10, lines 15 to 25). 

Furthermore, Ueda shows the total hydrogen content can be less than 0.5 ppm in 
order to prevent soot (see abstract; figure 1). 

It would have bee obvious to one having ordinary skill in the art at the time the 
invention was made to modify Brothers' device by providing carbonitided layer as taught 
by Hirakawa in order to improve the physical properties of the device and thereby 
enhance the longevity of the device in engine operation. It would have been obvious to 
use the greater fracture stress as taught by Kim in order to increase the longevity of the 
device. It also would have bee obvious to one having ordinary skill in the art at the time 
the invention was made to further modify Brothers' device by providing hydrogen 
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content as taught by Takemura (6,342,1 09)/Ueda in order to enhance the brittleness 
and prevent soot as taught by Takemura (6,342, 109)/Ueda. 

As to the method of manufacturing processes, a product by process claim is 
rejected over a prior art product that appears to be identical, although produced by a 
different process, the burden is upon the applicants to come forward with evidence 
establishing an unobvious difference between the two. See In re Marosi, 218 USPQ 289 
(Fed. Cir. 1983). 

Additionally, Takemura et al. (6,440,232) shows the inherent manufacturing steps 
of the manufacturing process for carontriding (see figure 3A). 

There is no reason to believe the known manufacturing process wouldn't use the 
claimed numerical characteristic values or modify the quenching temperature for a 
desired size of the structure. 

Exhibit: Maeda et al (6,158,263) shows a quenching temperature reduced to 800- 
840 degrees to adjust the size of the structure (column 3:1-14). 

Regarding claim 11: Brothers discloses said cam follower body is mounted on 
one end of a rocker arm, said rocker arm is pivotably attached to a rotational shaft 
located between said one end and the other end, one end of an open/close valve of 
said engine abuts on said other end (see figures 1 ,2), said cam follower body on said 
one end has a bifurcated roller supporting portion, and said roller shaft is fixed to said 
bifurcated roller supporting portion (see figure 9). 
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Regarding claim 17: Brothers discloses a rocker arm is pivotably attached to a 
rotational shaft located between one end and the other end of said rocker arm (see 
figures 1-9), an end of an open/close valve of said engine abuts on said one end (see 
numeral 20), said other end abuts on one end of an interlocking rod transmitting a 
stress from said cam (see numeral 16), said cam follower body is mounted on the other 
end of said interlocking rod (see numeral 14), said one end and said other end of said 
interlocking rod being located respectively on said rocker arm and said cam, and said 
roller shaft is attached to said cam follower body and abuts on said cam (see figures 
1,2,9). 

Regarding claim 20: Brothers discloses said bearing elements are full type 
needle bearings (see figures 1-9; column 2, lines 27 to 45). 

Regarding claims 26,29: Brothers discloses the claimed invention as recited 
above except for caulked end and entirely press-formed. As to the method of 
caulking/press fitting, a product by process claim is rejected over a prior art product that 
appears to be identical, although produced by a different process, the burden is upon 
the applicants to come forward with evidence establishing an unobvious difference 
i between the two. See In re Marosi, 218 USPQ 289 (Fed. Cir. 1983) 
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7. Claims 9,12,18,21,27,30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Brothers (6,328,009) in view of Hirakawa et al. (6,012,851), and 
further in view of Takemura (6,342,109), in view of Ueda. 

Regarding claim 9: Brothers discloses a roller cam follower of an engine (see 
figures 1-9), comprising: an outer ring being in rolling contact with a camshaft of the 
engine (see numeral 30), a roller shaft located inside said outer ring and fixed to a cam 
follower body (see numeral 36); and bearing elements placed between said outer ring 
and said roller shaft (see numerals 32,35). 

Brothers fails to disclose at least one of said outer ring, roller shaft and bearing 
elements has a carbonitrided layer and has a fracture stress/hydrogen content of at 
least/most 2650/0.5 Mpa/ppm. 

However, Hirakawa teaches at least one of said outer ring, roller shaft and 
bearing elements has a carbonitrided layer (see column 3, lines 52 to 58; Table 1). 

In addition, Takemura (6,342,109) shows the diffusible hydrogen content in 
carbonitrided material can be not more than 0.1 ppm in order to enhance the brittleness 
(see column 10, lines 15 to 25). 

Furthermore, Ueda shows the total hydrogen content can be less than 0.5 ppm in 
order to prevent soot (see abstract; figure 1). 

It would have bee obvious to one having ordinary skill in the art at the time the 
invention was made to modify Brothers' device by providing carbonitided layer as taught 
by Hirakawa in order to improve the physical properties of the device and thereby 
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enhance the longevity of the device in engine operation. It would have been obvious to 
use the hydrogen content as taught by Takemura/Ueda in order to enhance the 
brittleness or prevent soot as taught by Takemura/Ueda. 

As to the method of manufacturing processes, a product by process claim is 
rejected over a prior art product that appears to be identical, although produced by a 
different process, the burden is upon the applicants to come forward with evidence 
establishing an unobvious difference between the two. See In re Marosi, 218 USPQ 289 
(Fed. Cir. 1983). 

Additionally, Takemura et al. (6,440,232) shows the inherent manufacturing steps 
of the manufacturing process for carontriding (see figure 3A). 

There is no reason to believe the known manufacturing process wouldn't use the 
claimed numerical characteristic values or modify the quenching temperature for a 
desired size of the structure. 

Exhibit: Maeda et al (6,158,263) shows a quenching temperature reduced to 800- 
840 degrees to adjust the size of the structure (column 3:1-14). 

Regarding claim 12: Brothers discloses said cam follower body is mounted on 
one end of a rocker arm, said rocker arm is pivotably attached to a rotational shaft 
located between said one end and the other end, one end of an open/close valve of 
said engine abuts on said other end (see figures 1 ,2), said cam follower body on said 
one end has a bifurcated roller supporting portion, and said roller shaft is fixed to said 
bifurcated roller supporting portion (see figure 9). 
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Regarding claim 18: Brothers discloses a rocker arm is pivotably attached to a 
rotational shaft located between one end and the other end of said rocker arm (see 
figures 1-9), an end of an open/close valve of said engine abuts on said one end (see 
numeral 20), said other end abuts on one end of an interlocking rod transmitting a 
stress from said cam (see numeral 16), said cam follower body is mounted on the other 
end of said interlocking rod (see numeral 14), said one end and said other end of said 
interlocking rod being located respectively on said rocker arm and said cam, and said 
roller shaft is attached to said cam follower body and abuts on said cam (see figures 
1,2,9). 

Regarding claim 21: Brothers discloses said bearing elements are full type 
needle bearings (see figures 1-9; column 2, lines 27 to 45). 

Regarding claims 27,30: Brothers discloses the claimed invention as recited 
above except for caulked end and entirely press-formed. As to the method of 
caulking/press fitting, a product by process claim is rejected over a prior art product that 
appears to be identical, although produced by a different process, the burden is upon 
the applicants to come forward with evidence establishing an unobvious difference 
between the two. See In re Marosi, 218 USPQ 289 (Fed. Cir. 1983) 
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8. Claims 8,14,26,29 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Faville et al. (5,979,383) in view of Hirakawa et al. (6,012,851), and further in view 
of Kim et al. (Journal of Heat Treat.); and further in view of Takemura (6,342,109), 
further in view of Ueda. 

Regarding claim 8: Faville discloses a roller cam follower of an engine (see 
figures 1-3), comprising: an outer ring being in rolling contact with a camshaft of the 
engine (see numeral 42), a roller shaft located inside said outer ring and fixed to a cam 
follower body (see numeral 58); and bearing elements placed between said outer ring 
and said roller shaft (see numeral 60). 

Faville fails to disclose at least one of said outer ring, roller shaft and bearing 
elements has a carbonitrided layer and has a fracture stress of at least 2650 Mpa and 
nondiffusible hydrogent content of at most 0.5 ppm. 

However, Hirakawa teaches at least one of said outer ring, roller shaft and 
bearing elements has a carbonitrided layer (see column 3, lines 52 to 58; Table 1). 

In addition, Kim shows the fracture strength (stress) of carbonitrided steels can 
be 3220 Mpa (see abstract). 

Furthermore, Takemura (6,342,109) shows the diffusible hydrogen content in 
carbonitrided material can be not more than 0.1 ppm in order to enhance the brittleness 
(see column 10, lines 15 to 25). 

Furthermore, Ueda shows the total hydrogen content can be less than 0.5 ppm in 
order to prevent soot (see abstract; figure 1). 
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It would have bee obvious to one having ordinary skill in the art at the time the 
invention was made to modify Faville's device by providing carbonitided layer as taught 
by Hirakawa in order to improve the physical properties of the device and thereby 
enhance the longevity of the device in engine operation. It would have been obvious to 
use the greater fracture stress as taught by Kim in order to increase the longevity of the 
device. It also would have bee obvious to one having ordinary skill in the art at the time 
the invention was made to further modify Faville's device by providing hydrogen content 
as taught by Takemura (6,342, 109)/Ueda in order to enhance the brittleness or prevent 
soot as taught by Takemura (6,342,109)/Ueda. 

As to the method of manufacturing processes, a product by process claim is 
rejected over a prior art product that appears to be identical, although produced by a 
different process, the burden is upon the applicants to come forward with evidence 
establishing an unobvious difference between the two. See In re Marosi, 218 USPQ 289 
(Fed. Cir. 1983). 

Additionally, Takemura et al. (6,440,232) shows the inherent manufacturing steps 
of the manufacturing process for carontriding (see figure 3A). 

There is no reason to believe the known manufacturing process wouldn't use the 
claimed numerical characteristic values or modify the quenching temperature for a 
desired size of the structure. 

Exhibit: Maeda et al (6,158,263) shows a quenching temperature reduced to 800- 
840 degrees to adjust the size of the structure (column 3:1-14). 



Application/Control Number: 10/686,766 Page 22 

Art Unit: 3748 

Regarding claim 14: Faville discloses said cam follower body is mounted 
between one end and the other end of a rocker arm (see figure 1), said roller shaft is 
fixed in a roller hole extending between two sidewalls of the rocker arm (see figure 3), 
an end of an open/close valve of said engine abuts on said one end of said rocker arm, 
and a pivot abuts on said other end (see figure 1). 

Regarding claim 26,29: Faville discloses the claimed invention as recited above 
except for caulked end and entirely press-formed. As to the method of caulking/press 
fitting, a product by process claim is rejected over a prior art product that appears to be 
identical, although produced by a different process, the burden is upon the applicants to 
come forward with evidence establishing an unobvious difference between the two. See 
In re Marosi, 218 USPQ 289 (Fed. Cir. 1983) 

9. Claims 9,15,27,30 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Faville et al. (5,979,383) in view of Hirakawa et al. (6,012,851), and further in view 
of Takemura (6,342,109); and further in view of Ueda. 

Regarding claim 9: Faville discloses a roller cam follower of an engine (see 
figures 1-3), comprising: an outer ring being in rolling contact with a camshaft of the 
engine (see numeral 42), a roller shaft located inside said outer ring and fixed to a cam 
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follower body (see numeral 58); and bearing elements placed between said outer ring 
and said roller shaft (see numeral 60). 

Faville fails to disclose at least one of said outer ring, roller shaft and bearing 
elements has a carbonitrided layer and has a non diffusible hydrogen content of at most 
0.5 ppm. 

However, Hirakawa teaches at least one of said outer ring, roller shaft and 
bearing elements has a carbonitrided layer (see column 3, lines 52 to 58; Table 1). 

In addition, Takemura (6,342,109) shows the diffusible hydrogen content in 
carbonitrided material can be not more than 0.1 ppm in order to enhance the brittleness 
(see column 10, lines 15 to 25). 

Furthermore, Ueda shows the total hydrogen content can be less than 0.5 ppm in 
order to prevent soot (see abstract; figure 1). 

It would have bee obvious to one having ordinary skill in the art at the time the 
invention was made to modify Faville's device by providing carbonitided layer as taught 
by Hirakawa in order to improve the physical properties of the device and thereby 
enhance the longevity of the device in engine operation. It would have been obvious to 
use the hydrogen content as taught by Takemura/Ueda in order to enhance the 
brittleness as taught by Takemura/Ueda. 

As to the method of manufacturing processes, a product by process claim is 
rejected over a prior art product that appears to be identical, although produced by a 
different process, the burden is upon the applicants to come forward with evidence 
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establishing an unobvious difference between the two. See In re Marosi, 218 USPQ 289 
(Fed. Cir. 1983). 

Additionally, Takemura et al. (6,440,232) shows the inherent manufacturing steps 
of the manufacturing process for carontriding (see figure 3A). 

There is no reason to believe the known manufacturing process wouldn't use the 
claimed numerical characteristic values or modify the quenching temperature for a 
desired size of the structure. 

Exhibit: Maeda et al (6,158,263) shows a quenching temperature reduced to 800- 
840 degrees to adjust the size of the structure (column 3:1-14). 

Regarding claim 15: Faville discloses said cam follower body is mounted 
between one end and the other end of a rocker arm (see figure 1), said roller shaft is 
fixed in a roller hole extending between two sidewalls of the rocker arm (see figure 3), 
an end of an open/close valve of said engine abuts on said one end of said rocker arm, 
and a pivot abuts on said other end (see figure 1). 

Regarding claim 27,30: Faville discloses the claimed invention as recited above 
except for caulked end and entirely press-formed. As to the method of caulking/press 
fitting, a product by process claim is rejected over a prior art product that appears to be 
identical, although produced by a different process, the burden is upon the applicants to 
come forward with evidence establishing an unobvious difference between the two. See 
In re Marosi, 218 USPQ 289 (Fed. Cir. 1983) 
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10. Claims 8,11,23,26,29, are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Bando (JP63-185917) in view of Hirakawa et al. (6,012,851), and 
further in view of Kim et al. (Journal of Heat Treat.), further in view of Takemura 
(6,342,109); and further in view of Ueda. 

Regarding claim 8: Bando discloses a roller cam follower of an engine (see figure 
4), comprising: an outer ring being in rolling contact with a camshaft of the engine, a 
roller shaft located inside said outer ring and fixed to a cam follower body; and bearing 
elements placed between said outer ring and said roller shaft (see figure 6). 

Bando fails to disclose at least one of said outer ring, roller shaft and bearing 
elements has a carbonitrided layer and has a fracture stress/non-diffusible hydrogen 
content of at least/most 2650/0.5 Mpa/ppm. 

However, Hirakawa teaches at least one of said outer ring, roller shaft and 
bearing elements has a carbonitrided layer (see column 3, lines 52 to 58; Table 1). 

In addition, Kim shows the fracture strength (stress) of carbonitrided steels can 
be 3220 Mpa (see abstract). 

Moreover, Takemura (6,342,109) shows the non-diffusible hydrogen content in 
carbonitrided material can be not more than 0.1 ppm in order to enhance the brittleness 
(see column 10, lines 15 to 25). 
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Furthermore, Ueda shows the total hydrogen content can be less than 0.5 ppm in 
order to prevent soot (see abstract; figure 1). 

It would have bee obvious to one having ordinary skill in the art at the time the 
invention was made to modify Bando's device by providing carbonitided layer as taught 
by Hirakawa in order to improve the physical properties of the device and thereby 
enhance the longevity of the device in engine operation. It would have been obvious to 
use the greater fracture stress as taught by Kim in order to increase the longevity of the 
device. It also would have bee obvious to one having ordinary skill in the art at the time 
the invention was made to further modify Bando's device by providing hydrogen content 
as taught by Takemura (6,342, 109)/Ueda in order to enhance the brittleness or prevent 
soot as taught by Takemura (6,342, 109)/Ueda. 

As to the method of manufacturing processes, a product by process claim is 
rejected over a prior art product that appears to be identical, although produced by a 
different process, the burden is upon the applicants to come forward with evidence 
establishing an unobvious difference between the two. See In re Marosi, 218 USPQ 289 
(Fed. Cir. 1983). 

Additionally, Takemura et al. (6,440,232) shows the inherent manufacturing steps 
of the manufacturing process for carontriding (see figure 3A). 

There is no reason to believe the known manufacturing process wouldn't use the 
claimed numerical characteristic values or modify the quenching temperature for a 
desired size of the structure. 



Application/Control Number: 10/686,766 Page 27 

Art Unit: 3748 

Exhibit: Maeda et al (6,158,263) shows a quenching temperature reduced to 800- 
840 degrees to adjust the size of the structure (column 3:1-14). 

Regarding claim 11: Bando discloses said cam follower body is mounted on one 
end of a rocker arm, said rocker arm is pivotably attached to a rotational shaft located 
between said one end and the other end, one end of an open/close valve of said engine 
abuts on said other end (see figure 4), said cam follower body on said one end has a 
bifurcated roller supporting portion, and said roller shaft is fixed to said bifurcated roller 
supporting portion (see figure 6). 

Regarding claim 23: Bando discloses said roller shaft has its end with a hardness 
lower than that of its central portion (see abstract). 

Regarding claims 26,29: Bando discloses the claimed invention as recited above 
except for caulked end and entirely press-formed. As to the method of caulking/press 
fitting, a product by process claim is rejected over a prior art product that appears to be 
identical, although produced by a different process, the burden is upon the applicants to 
come forward with evidence establishing an unobvious difference between the two. See 
In re Marosi, 218 USPQ 289 (Fed. Cir. 1983) 
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11. Claims 9,12,24,27,30 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Bando (JP63-1 8591 7) in view of Hirakawa et al. (6,01 2,851 ), and further in view of 
Takemura (6,342,109), and further in view of Ueda. 

Regarding claim 9: Bando discloses a roller cam follower of an engine (see figure 
4), comprising: an outer ring being in rolling contact with a camshaft of the engine, a 
roller shaft located inside said outer ring and fixed to a cam follower body; and bearing 
elements placed between said outer ring and said roller shaft (see figure 6). 

Bando fails to disclose at least one of said outer ring, roller shaft and bearing 
elements has a carbonitrided layer and has a fracture stress/hydrogen content of at 
least/most 2650/0.5 Mpa/ppm. 

However, Hirakawa teaches at least one of said outer ring, roller shaft and 
bearing elements has a carbonitrided layer (see column 3, lines 52 to 58; Table 1). 

In addition, Takemura (6,342,109) shows the hydrogen content in carbonitrided 
material can be not more than 0.1 ppm in order to enhance the brittleness (see column 
10, lines 15 to 25). 

Furthermore, Ueda shows the total hydrogen content can be less than 0.5 ppm in 
order to prevent soot (see abstract; figure 1). 

It would have bee obvious to one having ordinary skill in the art at the time the 
invention was made to modify Bando's device by providing carbonitided layer as taught 
by Hirakawa in order to improve the physical properties of the device and thereby 
enhance the longevity of the device in engine operation. It would have been obvious to 
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use the hydrogen content as taught by Takemura/Ueda in order to enhance the 
brittleness or prevent soot as taught by Takemura/Ueda. 

As to the method of manufacturing processes, a product by process claim is 
rejected over a prior art product that appears to be identical, although produced by a 
different process, the burden is upon the applicants to come forward with evidence 
establishing an unobvious difference between the two. See In re Marosi, 218 USPQ 289 
(Fed. Cir. 1983). 

Additionally, Takemura et al. (6,440,232) shows the inherent manufacturing steps 
of the manufacturing process for carontriding (see figure 3A). 

There is no reason to believe the known manufacturing process wouldn't use the 
claimed numerical characteristic values or modify the quenching temperature for a 
desired size of the structure. 

Exhibit: Maeda et al (6,158,263) shows a quenching temperature reduced to 800- 
840 degrees to adjust the size of the structure (column 3:1-14). 

Regarding claim 12: Bando discloses said cam follower body is mounted on one 
end of a rocker arm, said rocker arm is pivotably attached to a rotational shaft located 
between said one end and the other end, one end of an open/close valve of said engine 
abuts on said other end (see figure 4), said cam follower body on said one . end has a 
bifurcated roller supporting portion, and said roller shaft is fixed to said bifurcated roller 
supporting portion (see figure 6). 
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Regarding claim 24: Bando discloses said roller shaft has its end with a hardness 
lower than that of its central portion (see abstract). 

Regarding claims 27,30: Bando discloses the claimed invention as recited above 
except for caulked end and entirely press-formed. As to the method of caulking/press 
fitting, a product by process claim is rejected over a prior art product that appears to be 
identical, although produced by a different process, the burden is upon the applicants to 
come forward with evidence establishing an unobvious difference between the two. See 
In re Marosi, 218 USPQ 289 (Fed. Cir. 1983) 

Response to Arguments 

12. Applicant's arguments with respect to claims 1,3,5-30 have been considered but 
are moot in view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Zelalem Eshete whose telephone number is (571) 272- 
4860. The examiner can normally be reached on Monday to Thursday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thomas Denion can be reached on (571) 272-4859. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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